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We compared the characteristics of Siemens virtual wedge device with physical wedges for clinical

application, We investigated the characteristics of virtual and physical wedges for various wedge angles (15,
30, 45, and 60) using 6- and 15-MV photon beams. Wedge factors were measured in water using an ion
chamber for various field sizes and depths. In case of virtual wedge device, as upper jaw moves during

irradiation, wedge angles were estimated by accumulated doses. These measurements were performed at

off-axis points perpendicular to the beam central axis in water for a 15cm X 20 cm radiation field size at the

depth of 10 cm. Surface doses without and with virtual or physical wedges were measured using a parallel
plate ion chamber at surface. Field size was 15c¢m X20cm and a polystyrene phantom was used.
For various field sizes, virtual and physical wedge factors were changed by maximum 2.1% and 3.9%.,

respectively. For various depths, virtual and physical wedge factors were changed by maximum 19% and
2.9%, respectively. No major difference was found between the virtual and physical wedge angles and the
difference was within 0.5, Surface dose with physical wedge was reduced by maximum 20% (x-ray beam :
6 MV, wedge angle : 45, SSD : 80 cm) relative to one with virtual wedge or without wedge. Comparison of
the characteristics of Siemens virtual wedge device with physical wedges was performed. Depth dependence
of virtual wedge factor was smaller than that of physical wedge factor. Virtual and physical wedge factors
were nearly independent of field sizes. The accuracy of virtual and physical wedge angles was excellent.

Surface dose was found to be reduced using a physical wedge.
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1. H7]QIXte] ZAHO 37| 9|&EH

ztzhe] mEArel H7ZH (309 60)F AIX(6MV x-
Az 15MV x-4)el A A ZAFES 2717 Scem
X 5¢cm, 10cm X 10cm, 15cm X 15cm, 20cm X 20 cm
A o HAgAFE el (6MV x-4 :15cm, 15MV x-4
:30cm)elA #HredxE FH3ArE o W, Source-
to-Axis Distance(SAD)E 100 cm©] 8lth. ztzte] ZAJHA 9
A7l daA FHAHAE AHET A ALgEA @
ASol daiM FedFgFs AFEHE EFZ(Multidata
RTD, St. Louis, USA)E AME-3l 0125 cc 23 (Thimble
Ton-Chamber Model 9732, Multidata Co., St. Louis, USA)
# AZNA(NE 2620A, Nuclear Enterprise, England) 2
2R 9 (Fig. 1). A7AAE $YT setup “FeilA
H7E AHEEA & ASd dEd A7 E AEsle &
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Fig. 1. Setup geometry for measurement of field size
dependence of wedge factors in water. Wedge factors were
measured for various field sizes, 5cm X 5cm, 10cm X
10em, 15cm X 15cm and 20cm X 20cm. Source to
Axis distance(SAD) was 100cm and measured depth
was dmax for each energy. Virtual and physical wedge
angles used were 30 and 60. Used x-ray beams were
6- and 15-MV,

2. Yo|Ixtel 20| SlEN

7yzke]l wWE Aol #717H(309 60)3F AR (6 MV x-
Mst 15MV x-4)ol] disiA A ZAES A27]7}F 15em
x 20cm¢l Aelel A Z1o]E dmax, 5cm, 10cm, 23X
15cmo2 WA BA H7E AHGEA & AF, )
A NE AL A a3 NEY HUE AHER T
$-9 FRAES YoM TS HIFE AEE &
A9 (Fig. 2). © o AdA MAENANY Ae
100cme s TAstgen &3 AFJE EdZ 71447
o 71 #Hrle ANARE AA3 A

Wedge
SSD =100 cm (Physical or Virtual)

Field Size = 15cm x 20,

lon thamber mber

Water Phantom Water Phantom

Fig. 2. Setup geometry for measurement of depth de-
pendence of wedge factors in water. With and without
virtual wedge(or physical wedge), wedge factors were
measured for various depths(dmax, 5cm, 10cm, 15cm
and 20 cm). Source to Surface distance(SSD) was 100 cm
and field size was 15cm X 20 cm. Wedge angles were
30 and 60. Used x-ray beams were 6- and 15-MV.

3. JtAy 719t J1EMTI7L ERMEY O|X|= HE

6MVS 15MVE) x Aol 24 HE
(15, 30, 45, 2 60)ol Wty TAHS 2717} 15cm
x20cmd W #7115 AMS3EA &2 A, TIEH
23 A% 2332 FHEANE AHEE A9 ZREAFS
A9 A¥rt&7e BUE ©eE 1
ol7 BA Zlo](10cm ZelX 20cm)ol HUs AubAa
F7A T 9 Fas o ITAHIUTY E AL
Zd2849 A8 T 5FZ ol 7 HHF e
8t (Markus chamber, PTW 23343, Freiburg, Germany)
3 398 A8 3 (NE2571, Nuclear Enterprise, England)
e A FAd FAANL F FFAFE FAA S

Q9 tHFig. 3). #7112 AFesx 23ke deo e 1
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Fig. 3. Setup geometry for measurement of surface
dose using virtual and physical wedge devices. With
virtual wedge(or physical wedge), surface doses were
measured at 10- and 20cm depth. SAD was 100 cm
and field size was 15cm X 20cm. Wedge angles were
15, 30, 45, and 60. Used x-ray beams were 6- and
15-MV.,
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BEGe A71Z (309 60)fl tidted ZAMHSY A7t
S5cm X 5cm, 10cm X 10cm, 15cm X 15¢m, 20cm X
20cm¥ W #H71AAE FAE A A E AHSS
A5 I5MV x-A& ZAEAE | ZAMES A7)9 W
Shol] wWE H71AAE A9 WMsLE vedA gkor) 6
MV x-A2 g 2AlstE o AR A7)9 Frte w
@ H7IAA7E 71E FAMEE A7)(10cm X 10cm) el
A A 21%7HA F7s AT N1EH s AR A
S Z2AMY A719 Frbel wEk 6 MV x-Ad# 15MV
x-Adell el A BF ZAMES A7) oEAL YERAAL
o 2z Ad 39% 9 3.0%7A Srrst v (Fig. 4).

_ 1.04 .
% BMV x-ray .
8 1.03 Depth : Dmax
8 100 —#-V30
§° —— V60
3 1.01 -4 - W30
% - - W60
£ 1.00
<}
Z 0.99
5x5 10x10 15x15 20x20
Field Size (cm x cm)
(a)

_ 1.04

o

Q 15MV x-ray

£ 1.08 Depth : Dmax .'.

[}

§ 1.02 V30

2 V60

B 1.01 W30

N -

®

£ 1.00

S

Z 0.99

5x5 10x10 15x15 20x20
Field Size (cm x cm)

(b)
Fig. 4. Field size dependence of wedge factors for virtual
and physical wedges. W and V represent physical wedge
and virtual wedge, respectively. (a) 6 MV x-ray and
(b) 15MV x-ray.
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Fig. 5. Depth dependence of virtual and physical wedge
factor. W and V represent physical wedge and virtual
wedge respectively. (a) 6 MV x-ray and (b) 15 MV
x-ray.
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